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Executive Summary

Using methodologies developed for the Central Alaska Network (CAKN), climate was
monitored at existing National Weather Service stations and new CAKN climate stations in and
around Denali National Park and Preserve, Wrangell -St. Elias National Park and Preserve, and
Yukon-Charley Rivers National Preserve. Annual temperatures across the state of Alaska during
2008 averaged approximately 0.7°F below normal, in the CAKN the annual temperatures
averaged 1.7°F below normal. Winter temperatures in 2008 were below average. Spring
temperatures were near normal, with warmer anomalies in March, but moderating to near normal
conditions in April and May. Summer temperatures were 2.0 °F cooler than average, and fall was
1.0°F cooler than the 1971-2000 average. In 2008, climate in the region reflected near normal
conditions for both temperature and precipitation, however there was substantial variability
within the seasons. The annual precipitation totals for most of the sites in CAKN were near
normal, but it was variable throughout much of the area with periods of excessive rainfall in
August and October south of the Alaska Range and below normal annual snowfall totals
throughout most of the region.
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Introduction

Denali National Park and Preserve, Wrangell-St. Elias National Park and Preserve, and Yukon-
Charley Rivers National Preserve make up the Central Alaska Inventory and Monitoring
Network (CAKN), covering over 21 million acres. Climate is considered to be the most
important broad-scale factor influencing ecosystems. Because global climate models indicate
that climate change and variability will be greatest at high latitudes, climate monitoring will be
critical to understanding the changing conditions of park ecosystems.

The CAKN climate monitoring program deployed sixteen new climate stations between 2003
and 2005, mostly at higher elevations, to capture elevational and latitudinal climate gradients
within the parks, and to capture data in areas where there were no baseline references. The
monitoring protocols, which included the site selection process, were completed in 2004
(Sousanes 2004). The analyses for this annual report are based on the long-term National
Weather Service cooperative sites in and around the CAKN parks that have been in operation for
24 to 82 years. The new sites are analyzed for comparison, but long-term trends will take time to
develop. This is the fourth in a series of reports for the Central Alaska Network Climate
Monitoring Program.

Central Alaska Network Climate Characterization

The central Alaska climate can be characterized by the three major climate regimes that span
from the southern boundaries of the network along the coast to the interior. The southern coast of
Wrangell-St. Elias is significantly affected by the Gulf of Alaska. The Pacific Ocean moderates
the temperature along the coast in both summer and winter, and brings a considerable amount of
precipitation to the coastal areas and the southern flanks of the mountain ranges, including the
Chugach and St. Elias Ranges that ring the Gulf Coast. Just north of these mountain ranges the
precipitation tapers off and seasonal temperatures are more extreme. The winters are cold and the
summers can get hot. The CAKN areas farthest north, and the farthest from the coast, are true
interior climates characterized by low annual precipitation and large seasonal variation in
temperature.

The climate of Alaska is affected by solar radiation, atmospheric gases (volcanic eruptions,
COy,), the water temperature of the Pacific Ocean, and ocean currents. These large scale
processes drive changes in atmospheric patterns, like the repositioning of the polar jet stream and
the Aleutian low pressure system or the frequency of La Nina’s and El Nino’s (Papineau, 2003).
Each of these can affect the regional patterns of storm tracks, prevailing winds, snowfall
amounts, and the extent of sea ice (ACIA, 2004).

There are several large-scale climate patterns and indices that are of particular interest to Alaska,
including the Pacific Decadal Oscillation (PDO) which is an index of sea surface temperatures in
the North Pacific Ocean. Typical winter sea surface temperatures during the warm phase of the
PDO are warmer off of the Gulf Coast of Alaska moderating air temperatures over Alaska
(Hartmann and Wendler, 2005; Keen 2008). The PDO seems to cycle through a warm and cool
phase every 20 -30 years. Temperature trends that have shown climatic warming tend to be
strongly biased by a sudden shift in 1976 from the cooler regime to a warmer regime (Figure 1).
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Figure 1. Mean annual temperature departures for Alaska showing the shift to a warmer regime in 1976
that correlates with the PDO. Graph courtesy of the Arctic Climate Research Center, retrieved from
http://climate.qgi.alaska.edu/ClimTrends/Change/TempChange.html.

While the north Pacific seems to explain some of the temperature trends in the region, the Arctic
Ocean, and in particular the extent of sea ice will likely influence both temperature and
precipitation patterns in Alaska. In recent years there has been a continued significant reduction
in the extent of the summer sea ice cover and the decrease in the amount of relatively older,
thicker ice (NSIDC, 2009). Models have predicted that the retreating sea ice should affect the
temperature and ecosystems of adjacent lands. An increase in the amount of energy absorbed by
vegetation and its transfer to the atmosphere, will contribute to the further high-latitude
amplification of climate warming (Chapin et al., 2005).


http://climate.gi.alaska.edu/ClimTrends/Change/TempChange.html

Methods

Data were compiled from seven long-term climate stations with the most complete records
nearest the three CAKN parks that represent the major climate regimes in the network (Table 1).
These stations have long enough records to compare 2008 data with the latest normal period,
1971-2000. For these sites temperature, precipitation, and snowfall are analyzed. The monthly
means are simple arithmetic averages computed by summing the monthly values for the period
1971-2000 and dividing by thirty. Prior to averaging, the data are adjusted if necessary to
compensate for data quality issues, station moves or changes in station reporting practices.
Missing months are replaced by estimates based on neighboring stations.

Five additional sites are analyzed to try and capture winter temperature inversions and climate
deviations at higher elevations (Table 2). Monthly means and annual totals were compiled for
the newer CAKN stations including, temperature, wind, relative humidity, solar radiation, snow
depth, and summer rainfall (Figure 2). Most of the summaries, analysis, charts, and graphs from
NOAA and NRCS are in standard units; in order to standardize units throughout the report data
are presented in standard units. Period of record averages for the long-term sites are available in
Appendix A, and extremes and records for these sites are listed in Appendix B.

Table 1. Long-term sites used in CAKN analysis.

Name Lat Long Elev. (ft) Network Start End Park

Eagle 64.7666 -141.2000 850 COOP 1949 Present YUCH
McKinley Park 63.7195 -148.9656 2060 COOP 1925 Present DENA
Cantwell 63.4000 -148.9000 2150 COOP 1983 Present DENA
Talkeetna 62.1800 -150.0600 350 COOP 1949 Present DENA
McCarthy 61.4166 -143.0000 1250 COOP 1984 Present WRST
Gulkana 62.1502 -145.4500 1580 SAO 1949 Present WRST
Yakutat 59.5000 -139.6700 30 SAO 1936 Present WRST

Table 2. Paired high and low elevation sites used for CAKN analysis.

Name Lat Long Elev (ft) Network Start End Park

Stampede 63.7478 -150.3281 1800 CAKN RAWS 2003 Present DENA
Toklat 63.5255 -150.0465 2920 CAKN RAWS 2005 Present DENA
Eielson Visitor Center 63.4307 -150.3102 3730 CAKN RAWS 2005 Present DENA
Wonder Lake 63.4900 -150.8800 2119 RAWS 1995 Present DENA
Dunkle Hills 63.2670 -149.5415 2651 CAKN RAWS 2003 Present DENA
Coal Creek 65.3041 -143.1570 820 CAKN RAWS 2004 Present YUCH
Upper Charley 64.5169 -143.2023 3654 CAKN RAWS 2005 Present YUCH
Chicken Creek 62.1240 -141.8473 5260 CAKN RAWS 2004 Present WRST
Chisana 62.0775 -142.0500 3320 RAWS 1988 Present WRST
Chititu 61.2735 -142.6209 4554 CAKN RAWS 2004 Present WRST
May Creek 61.3208 -142.5844 1650 CAKN RAWS 1990 Present WRST
Gates Glacier 61.6029 -143.0132 4060 CAKN RAWS 2005 Present WRST
Klawasi 62.1469 -144.9269 3100 RAWS 1991 Present WRST
Tebay 61.1810 -144.3392 1880 CAKN RAWS 2005 Present WRST
Tana Knob 60.9080 -142.9013 3739 CAKN RAWS 2005 Present WRST
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Figure 2. Map of CAKN climate station locations.



Results

Climate Year 2008 Synopsis

The climate in CAKN for 2008 was cooler and wetter than recent years. The mean annual
temperatures at the longer-term sites averaged 1.7 degrees F colder than normal. Temperatures
were variable across the network, especially during the winter months, but the negative departure
from normal for most months stands out. Cantwell, south of Denali Park headquarters, had the
coldest July on record. Annual precipitation totals were above normal for the interior sites
mostly due to some late spring snowfalls in April and excessive rainfall in July. Both Eagle and
Gulkana had the wettest July on record, while sites south of the Alaska and Chugach Mountain
Ranges were below normal for the year (Figure 3).

The contiguous U.S. experienced a nationally averaged temperature of 53.0° F, which was the
coolest in more than ten years, but at 0.2° F above the 20th century (1901-2000) mean it was
near normal (NOAA 2009). Annual temperatures across the state of Alaska during 2008
averaged approximately 0.7°F below normal (Figure 4). Winter temperatures in 2007-2008 were
near average. Spring was the 29th warmest on record with a temperature 1.0°F above average,
summer was 1.0 °F cooler than average, and fall was more than 2.0°F cooler than the 1971-2000
average (Figure 5).

The snowpack for the 2007-2008 varied across the state, from record high snowfalls on the
Seward Peninsula and in Southeast Region, to near record lows for the western interior locations.
The first persistent snows for the central Alaska interior fell during the first week of October.
Snow courses in the northern areas of Wrangell St. Elias, Yukon-Charley and the eastern
portions of Denali had snowpacks that were 50% of normal for most of the season. Some late
season storms came through in April and deposited 20% of the annual snowfall in the central
interior. These storms originated in the Bering Sea and did not reach the western interior
locations or the Copper River Basin. Record breaking temperatures across Alaska during the last
week in April quickly depleted the snowpack for the season. Figure 6 shows the statewide
snowfall development from March through May (NOAA 2009). Cool and wet conditions,
especially in July kept wild fires across the state to a minimum.

The El Nino/Southern Oscillation (ENSO) began 2008 in as a La Nina (cold phase) which
developed during the fall of 2007. It peaked in February and began to dissipate and by June
2008, the ENSO transitioned to a neutral phase. Neutral conditions remained at the end of the
year, with below-average sea surface temperatures (NOAA 2009). The PDO index for 2008 was
negative (cooler sea surface temperatures) for the entire year, with the strongest negative
departures during the summer months (JISAO 2009) (Figure 7).
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Figure 3. Mean annual temperature and precipitation totals for long-term sites in CAKN for 2008
compared with 1971-2000 normals.
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Figure 5. Seasonal statewide temperatures 2008 — departure from normal. Figures retrieved from
http://www.ncdc.noaa.gov/img/climate/research/2008/nov/alaska Elemta 09112008 pg.qgif.



http://www.ncdc.noaa.gov/img/climate/research/2008/dec/alaska_Elemta_01122008_pg.gif
http://www.ncdc.noaa.gov/img/climate/research/2008/nov/alaska_Elemta_09112008_pg.gif

Alaska Snowpack Alaska Snowpack
as of March 1, 2008 as of May 1, 2008

Legend Legend

percent percent

Il > 1= Il > 150
B 130- 150 B 130- 150
110- 129 110-129
[ s0-100 B - 109
70-89 70-89
50- B9 | 50-69
I <=0 Il <=

Prepared by Prepared by
USDA, Natural Resources Conservation Service USDA, Natural Resources Conservation Service
National Water and Climate Center National Water and Climate Center

Figure 6. March 1 and May 1 snowpack depths for Alaska 2008 (NRCS 2009).
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Figure 7. Pacific Decadal Oscillation index. Note the negative departure for 2008. Graph retrieved on
January 23, 2008 from http://jisao.washington.edu/pdo/ (JISAO 2009).

Temperature

Data records for temperature have been collected at seven locations around the CAKN since
1949. The mean annual temperatures around the CAKN region in 2008 averaged 1.2 °F below
the 1971-2000 normal for all of the sites (Figure 8). Once again, winter temperatures were more
variable than the summer temperature departures (Table 3). March and November had the
strongest positive temperature departure for most of the sites, with temperatures between 1 and
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5° F warmer than normal. The July negative departure was most noticeable ranging from -2.6 to
-3.9° F colder than normal at the interior sites and just over 0.5 degrees cooler along the coast
near Yakutat (Figure 9). McCarthy and Cantwell had record cold average temperatures for July.
See Appendix A for ‘period of record’ data for the long-term sites and Appendix B for individual
site records and extremes.

Mean Annual Temperature 2008 - Departure from Normal
Long-term sites in CAKN
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Figure 8. 2008 Mean annual temperature departure from normal at long-term CAKN sites.

Table 3. 2008 departure from normal (1971-2000) for long-term sites in CAKN.

Site Jan Feb Mar Apr May  Jun Jul Aug  Sep Oct Nov Dec Annual
Talkeetna 50 -03 49 21 01 -14 26 -07 13 -49 10 -38 1.1
Cantwell 17 13 32 -14 03 -08 -28 -05 16 63 09 -62 -1.3
McKinley Park | 44 .16 21 21 07 20 -39 23 06 -85 25 -45 2.4
Eagle 12 20 -14 33 19 14 -32 -48 04 69 42 -84 -1.3
Gulkana 21 24 47 12 09 -04 -30 -17 12 -49 19 -70 -1.0
McCarthy 18 26 37 09 08 06 -29 -06 15 -41 01 -65 -0.9
Yakutat 11 -0.1 1.1 -09 -01 -1.3 -0.6 0.0 1.3 -11 25 -41 -0.4




CAKN Long-term Stations - Monthly Mean Temperature 2008
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Figure 9. CAKN 2008 mean monthly temperatures departure from normal at long-term sites.

The year started off cold with temperatures below normal for the first half of the month. A wide
temperature swing mid-month sent maximum daily temperatures above freezing for a few days,
but the month ended up colder than normal for all sites except for Eagle. February was colder
than normal at all sites; there were more than 6 consecutive days in mid month when the
temperature remained at 30-50° F below zero for the interior sites. A temperature of -67° F was
recorded at O’Brien Creek near the Canadian border, south of YUCH. In early March there was a
stretch of warm weather where temperatures approached record highs, but starting on St.
Patrick’s Day, the average daily temperatures dropped below normal and stayed below normal
for the next few weeks. April was cool and snowy for the most part, but on April 22-24" record
warm temperatures were recorded at most of the long-term sites.

The summer of 2008 was cool and wet in the interior with average temperatures at all sites for
July and August below normal. There was a bit of a warming trend in September, but dropped
back down below normal for October, with temperatures ranging between 4 and 8 degrees F
colder than normal. Typical winter temperature variability was the norm for the rest of the winter
with temperatures in November above normal and December temperatures dropping below
normal. The temperatures plummeted the last week of December and remained in the -20 to -40
°F range for another two weeks — this cold snap affected most of the state. Table 4 gives the
monthly means for the long term sites compared to the latest climate normal period from 1971-
2000.
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Table 4. Mean monthly and annual temperatures for 2008 from long-term sites compared with 1971-2000
normal period.

# of Site JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN
years
58 Talkeetna
2008 6.0 15.1 275 322 457 539 563 549 475 26.5 18.5 9.2 32.8
1971-2000 11.0 154 226 343 458 553 589 556 46.2 314 17.5 13.0 33.9
normal
25 Cantwell
2008 -1.9 2.9 158 246 397 498 519 496 418 16.4 8.7 -3.6 24.6
1971-2000 -0.2 4.2 126 26.0 40.0 50.6 547 50.1 40.2 227 7.8 2.6 25.9
normal
84 McKinley Park
2008 -2.1 2.9 152 25.1 413 50.2 517 486 41.1 14 6.6 0.4 24.6
1971-2000 2.3 4.5 131 272 420 522 55,6 50.9 405 225 9.1 4.9 27.0
normal
53 Eagle S
2008 -104 -8.1 6.4 321 479 498 576 500 424 164 6.4 -15.2 20.5
1971-2000 -116 -6.1 7.8 288 46.0 57.5 60.8 548 428 233 2.2 -6.8 25.0
normal
58 Gulkana
2008 -6.8 0.8 20.0 323 448 527 540 514 443 215 7.4 -8.6 26.1
1971-2000 -4.7 3.2 153 311 439 531 57.0 531 431 264 55 -1.6 27.1
normal
23 McCarthy — ** ** ** **
2008 -4.2 3.4 217 341 448 526 53.0 516 448 24.2 7.3 -4.9 27.4
1971-2000 -2.4 6.0 18.0 332 440 520 559 522 433 283 7.2 1.6 28.3
normal
60 Yakutat
2008 247 28.3 326 36.3 435 484 53.0 533 495 40.0 34.9 24.5 39.1
1971-2000 25.8 28.4 315 37.2 43.6 49.7 536 53.3 482 41.1 324 28.6 39.5

normal

*Missing month from NWS COOP. Used the mean monthly data from Mission Creek Snotel in Eagle

**Missing month. Used May Creek RAWS data

Yellow — YUCH, Green — DENA, Blue - WRST

New CAKN Sites
Although the new CAKN climate stations and other Remote Automated Weather Stations

(RAWS) around the CAKN parks do not have long records, the monthly and annual averages

and totals fill in some of the large spatial gaps in the network and offer information on the
differences in climate at higher elevations. Table 5 lists the monthly and annual temperatures for
these sites grouped by park and Figure 10 shows them graphically. The monthly average
temperatures are warmer for the lower elevation interior sites during the summer months, while
the winter monthly average temperatures are warmer at higher elevations, effectively smoothing
the annual averages. See Appendix C for complete monthly summaries from the CAKN climate

sites.
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Table 5. Monthly mean temperatures from CAKN stations 2008.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec  Annual
Stampede -5.6 -3.7 10.6 25.7 41.9 50.6 52.3 46.9 39.3 128 0.2 -4.4 22.2
Toklat 0.9 2.3 14.0 22.6 38.7 47.1 49.1 45.0 38.7 14.2 8.0 6.3 23.9
Eielson VC 6.8 9.7 17.4 21.8 37.1 45.0 47.1 44.8 39.0 18.5 13.7 15.5 26.4
Wonder -3.1 -0.2 11.7 24.4 41.4 50.4 52.2 47.8 38.2 12.3 1.2 3.4 23.3
Lake
Dunkle Hills 4.3 5.8 15.7 22.3 36.1 45.5 47.6 46.2 39.1 17.6 12.8 6.7 25.0
Denali VC -5.2 -0.5 15.5 27.1 43.8 53.2 53.8 49.0 41.3 13.1 3.3 -6.1 24.0
Coal Creek -16.1 -9.2 6.7 31.4 48.1 57.0 56.1 48.7 41.0 11.6 0.0 -17.9 21.4
Upper -10.1 -2.6 8.5 25.2 39.7 48.4 48.1 43.3 37.7 13.2 7.1 -4.5 21.2
Charley
Chicken 6.9 5.1 15.3 24.8 34.7 41.6 43.4 41.2 35.7 18.5 13.8 6.7 24.0
Creek
Chisana 125 59 129 286 422 500 506 470 384 135 -12 -121 210
Chititu 11.2 11.1 19.3 28.1 36.3 420 431 422 380 219 187 9.4 26.8
May Creek -4.2 3.3 22.2 34.4 46.3 526 53.3 50.7 445 -0.7 7.3 -6.0 25.3
Gates 13.2 11.2 20.1 25.9 36.5 42.3 43.7 43.0 37.3 22.1 19.8 11.6 27.2
Glacier
Klawasi 4.2 5.9 20.9 29.5 41.4 48.4 49.9 47.9 41.6 22.1 14.9 2.6 27.4
Tebay 4.1 9.4 19.0 29.6 39.6 459 492 472 376 255 15.9 2.5 25.3

*Missing data from July -nearby stations were consistently @ 2 degrees colder than corresponding July

temps - used this to estimate Tebay July mean temp.
Yellow — YUCH, Green — DENA, Blue — WRST

Average Monthly Temperature °F

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Yakutat

Talkeetna

McCarthy

McKinley Park

Cantwell

Gulkana

Eagle
= « Chititu

== == Upper Charley
River

Figure 10. CAKN mean monthly temperatures for 2008.
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One of the objectives of the CAKN climate program was to instrument higher elevation sites to
acquire information related to temperature gradients in complex topography. In many cases
higher sites were deployed in the vicinity of existing lower elevation sites for comparison.
Correlations between the paired high and low elevation sites are best described by monthly
means rather than annual means. In the summer, the higher sites tend to be 5 to 10° colder
depending on the elevation (an increase in elevation lowers the temperature), but in the winter if
the air is still and the temperature plummets, the cold air sinks into the valleys and a persistent
inversion sets up and the higher elevations can be 10 to 20° F warmer than the surrounding
lowlands. The air is often still in the darker winter months due to the lack of solar radiation that
generates the surface winds that are so common in the summer. Of course, if a storm system
moves in from the Gulf of Alaska or Bering Sea, warm ocean winds (known as Chinooks) often
funnel through the mountain passes, raising temperatures and stirring up the air. The areas just
north of these mountain passes often get winds in excess of 40 mph during these events.

The following tables show the monthly and annual variation between low and high elevation
sites in the three CAKN parks. In 2008, all but one of the higher elevation sites that we compared
had warmer mean annual temperatures than their corresponding low elevation site. Table 6
shows Chicken Creek and Chisana sites which are both located north of the Wrangell Mountain
Range in WRST in the continental interior, north of two major mountain ranges. The annual
temperature was 3.0 degrees warmer at Chicken Creek, the higher site. Table 6 also shows May
Creek and Chititu which are both located in the Chitina River Valley between the Wrangell
Mountain Range to the north and the Chugach Range to the south. The higher site was again 1.5
degrees warmer than the lower site, at both of these locations seasonal patterns dominated. The
high sites were warmer in the winter and cooler in the summer, but the winter differences were
more extreme, for example monthly mean summer temperatures were about 7 degrees warmer on
average at Chisana compared to Chicken Creek the higher site, while Chicken Creek mean
winter temperatures averaged about 16 degrees warmer than the lower elevation site at Chisana.

Table 6. Mean monthly temperatures for 2008 at high and low elevation paired sites in WRST.

Month Chicken Creek Chisana* Chititu May Creek

Elev. - 5260’ Elev. — 3320’ Elev. - 4554’ Elev. - 1650’
Jan 6.9 -12.5 11.2 -4.2
Feb 5.1 -5.9 11.1 3.3
Mar 15.3 12.9 19.3 22.2
Apr 24.8 28.6 28.1 344
May 34.7 42.2 36.3 46.3
Jun 41.6 50.0 42.0 52.6
Jul 43.4 50.6 43.1 53.3
Aug 41.2 47.0 42.2 50.7
Sep 35.7 38.4 38.0 44.5
Oct 18.5 13.5 21.9 -0.7
Nov 13.8 -1.2 18.7 7.3
Dec 6.7 -12.1 9.4 -6.0
Annual 24.0 21.0 26.8 25.3

Red is warmer temperatures and blue is colder temperatures.
*Chisana is usually compared to Chicken Creek, but due to data gaps Nabesna was used for this report.

Table 7 shows the high and low elevation sites in YUCH. The variation at these two sites is not
as extreme as sites farther south. The mean annual temperatures at the two sites were very
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similar in 2008, with Coal Creek just 0.2°F warmer than Upper Charley. The Upper Charley site
was warmer for each of the winter months, but the spread between the two sites was not as
extreme as the WRST examples. If you looked only at mean annual temperatures these sites
would appear to be very similar but a closer look at the monthly differences shows that they are
quite different (Figure 11). In Denali, Eielson Visitor Center is located at a high elevation site
just north of the crest of the Alaska Range. This site is compared with Stampede which is located
farther north and east, where the topography starts to flatten out (Table 7). The mean annual
temperature at Eielson was 4.2°F warmer than Stampede. The monthly average temperatures
were warmer in January, February, March, October, November, and December, or 6 out of 12
months. This site is subject to the warm Chinook winds that come through the passes in the
winter and is located above the inversion.

Table 7. Mean monthly temperatures for 2008 at high and low elevation paired sites in YUCH and DENA

Month Upper Charley Coal Creek Eielson VC Stampede

Elev. - 3654’ Elev. - 802’ Elev. - 3730’ Elev. - 1800’
Jan -10.1 -16.1 6.8 -5.6
Feb -2.6 -9.2 9.7 -3.7
Mar 8.5 6.7 17.4 10.6
Apr 25.2 314 21.8 25.7
May 39.7 48.1 37.1 41.9
Jun 48.4 57.0 45.0 50.6
Jul 48.1 56.1 47.1 52.3
Aug 43.3 48.7 44.8 46.9
Sep 37.7 41.0 39.0 39.3
Oct 13.2 11.6 18.5 12.8
Nov 7.1 0.0 13.7 0.2
Dec -4.5 -17.9 15.5 -4.4
Annual 21.2 21.4 26.4 22.2

——Coal Creek =——Upper Charley

70.0
60.0
50.0

=
100  —

\

20.0

/

o.o./..........
— N\

-20.0

-30.0

Temperature °F

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Figure 11. Temperature variation in YUCH - comparison of monthly mean temperatures.
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Precipitation

Annual precipitation totals throughout the network were above normal for most of the CAKN

long-term sites in 2008, except for Talkeetna which had an annual total more than 5 inches

below normal and Yakutat which was 15 inches less than normal (Table 8 and Figure 12). July
was a wet month for most of the region; Eagle had an incredible 3.91 inches more than normal
for July. In almost all cases the July totals are what pushed the annual totals above normal, for
the most part every other month was near normal (Figure 13). Some late spring snow storms in
the interior bumped April’s totals above normal at all sites except for Yakutat (Table 9). The

precipitation amounts for Yakutat are generally five times greater, on average, than the other
sites in the network; because of this difference, Yakutat is not included in the figures due to scale

issues. See Appendix B for records for all long-term sites.

Table 8. Annual precipitation totals - departure from normal 2008.

Site Jan
Talkeetna 0.28
Cantwell 0.13

McKinley -0.15
Park
Eagle -0.05

Gulkana 0.20
McCarthy  -0.30
Yakutat -5.74

Feb
-0.93
-0.02

0.41

-0.17
-0.02
-0.17

0.89

Mar

0.06
0.04

-0.14

-0.16
-0.22

0.11

-3.01

Apr

0.61
0.40
1.02

0.07
0.81
0.27
-1.50

May
-1.05
-0.46
-0.42

-0.72
-0.49
-0.52
-2.10

Jun
-0.79

0.10

-0.79

-0.08
-0.32
-0.31
-1.69

Jul

-0.30
0.15
1.83

3.91
2.30
2.10
6.59

Aug
-1.73
-0.26

0.70

-0.12
-0.30

1.87

-3.93

Sep
-0.80
-0.20
-0.70

0.42
0.20
-0.70
2.30

Oct
0.72
0.13

-0.10

0.52
0.30
0.55
2.80

Nov
-0.51
-0.10

0.24

0.46
-0.19
-0.82
-2.61

Dec
-0.65
-0.76
-0.31

-0.14

0.17
-0.62
-7.19

Annual
-5.09
-0.83

1.59

3.94
2.44
1.49
-15.18

Widespread rainfall amounts of 3-5 inches caused flooding in interior Alaska the last week of

July. The heaviest precipitation fell on the north slopes of the Alaska Range from Nenana to Big
Delta and in the Chena, Salcha and Goodpaster basins on the northern side of the Tanana River.

Levels on the Tanana River at Fairbanks reached the second highest stage on record, with the

highest being the 1967 flood. The Tanana River at Nenana reached the 3rd highest stage on
record. Minor to moderate flooding occurred at a number of locations in the Fairbanks area and

moderate flooding occurred in Nenana.
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2008 Annual Precipitation Totals - Departure from Normal
C_Es 6.0
’g 4.0
~ 2.0
58 oo — ]
= 0
£t 20
E ~—
g -4.0
8 -6.0
Talkeetna Cantwell McKinley Eagle Gulkana  McCarthy
Park

Figure 12. Annual precipitation totals departure from normal for long-term CAKN sites — 2008.

Table 9. Total monthly precipitation at long-term CAKN sites for 2008 compared with 1971-2000 normals

# of Site JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN

years

59 Talkeetna
2008 1.73 0.35 1.32 1.83 059 162 292 2.8 357 378 127 131 23.09
1971-2000 1.45 1.28 1.26 122 164 241 324 453 435 3.06 178 196 28.18
normal

25 Cantwell
2008 1.02 0.61 053 0.79 0.22 1.8 288 281 243 122 064 017 15.12
1971-2000 0.89 0.63 049 039 0.68 1.7 273 3.07 261 109 074 093 15.95
normal

84 McKinley Park
2008 0.55 0.95 0.24 129 025 143 492 332 1.06 095 1.02 058 16.56
1971-2000 0.7 0.54 0.38 027 067 222 3.09 262 176 105 0.78 0.89 14.97
normal

53 Eagle *
2008 0.39 0.3 0.15 037 045 1.7 6.04 1.73 159 1.49 1.13 061 15.95
1971-2000 0.44 047 0.31 0.3 117 178 213 1.85 1.17 097 0.67 075 1201
normal

58 Gulkana
2008 0.65 0.5 0.14 1.03 0.1 1.22 4.12 15 164 132 048 114 1384
1971-2000 045 0.52 036 022 059 154 1.82 1.8 144 102 0.67 0.97 11.4
normal

23 McCarthy ** *
2008 0.7 0.67 0.51 0.5 0.12 149 448 4.17 218 2.84 0.35 1.2 19.21
1971-2000 1 0.84 0.4 0.23 0.64 1.8 2.38 2.3 285 2.29 1.17 182 17.72
normal

60 Yakutat
2008 7.44 11.88 8.4 931 7.68 548 1447 934 2318 26.8 1256 8.66 145.2
1971-2000 13.2 11 114 108 978 7.17 7.88 13.3 20.9 24 152 159 1604
normal
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Monthly Precipitation- Departure from Normal 2008

Cantwell =—Talkeetna

Gulkana

Eagle McKinley Park McCarthy
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Figure 13. Monthly precipitation totals departure from normal for 2008.

Year round precipitation is recorded at the new snow telemetry (SNOTEL) sites deployed in
Denali as part of the CAKN climate and snow programs. These new sites provide an accurate
representation of winter snow water equivalent at remote sites. These sites, along with the snow
courses and aerial markers, surveyed monthly throughout the winter season, are based on the
‘water year’ running from October 1 through September 30. An annual report summarizing the
snow and precipitation data from snow courses, aerial markers, and SNOTEL sites around the
network is produced in the late fall of each year (Sousanes 2008). The two new SNOTEL sites in
Denali and an existing site near Eagle are briefly summarized in this report.

The Kantishna SNOTEL site, on the north side of the Alaska Range recorded 6.1 inches of total
winter precipitation (snow water equivalent) from October 1, 2007 through May 1, 2008, or 29%
of the total annual precipitation of 21.4 inches. The precipitation gage on the south side of the
Alaska Range at Tokositna Valley recorded 22.2 inches of precipitation from October 1, 2007
through May 1, 2008, which is only 0.5 inches different than last year’s total and one tenth shy
of the 1971-2000 normal. There was 42.6 inches total precipitation recorded for the year.

Mission Creek SNOTEL, near Eagle, had a total of 3.1 inches of precipitation between October
1, 2007 and May 1, 2008, the average is 6.0 inches, so the snow water equivalent was about 50
% of normal for the year. The mean annual total precipitation for this site is 13.6 inches and was
14.6 for 2008, an inch above normal, indicating that there was much more summer rainfall than
normal. The new SNOTEL site at May Creek reported its first full year of precipitation, snow
water equivalent, and cumulative precipitation. There was 6.8 inches of snow water equivalent
on May 1%; the annual total precipitation was 18.3 inches, so the winter snowfall accounted for
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37% of the total precipitation for the year. The snow off date was May 2, 2008; two days before
this there had been 6 inches of snow on the ground, the record temperatures quickly melted the

remaining snowpack. Cumulative precipitation graphs for the four SNOTEL sites are presented
in Figure 14 (note the differences in scale).
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MAY CREEK SMOTEL for Water Year 200G
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Figure 14. Cumulative precipitation for Water Year 2008 (Oct. 1 — Sep.30) for four SNOTEL sites.

19






Discussion

The 2008 field season marked the second year of operational climate monitoring within CAKN.
Annual maintenance was performed on all climate and snow monitoring instruments in the three
CAKN parks including, sensor replacement, troubleshooting, upgrades, data downloads, and
sensor calibrations. Station maintenance logs were used to keep track of the climate station
inventory for DENA, WRST, and YUCH which includes; sensors, data loggers, towers, solar
panels, and batteries. Sensor and power performance was tracked and instrumentation was
replaced as necessary.

A fourth snow telemetry (SNOTEL) site was added to the network in Wrangell-St. Elias under a
contract with the Natural Resources Conservation Service (NRCS). The installation involved
complex logistics including multiple helicopter sling-loads, fixed-wing crew transports, remote
staging, and staff scheduling. The data from this station are transmitted hourly via meteor burst
communication and are on-line at http://www.ambcs.org/SiteViewer.shtml. This site will provide
year round precipitation data including a tipping bucket for summer rainfall, an all-weather gage for
mixed precipitation and snowfall, and a snow depth sensor. The combination of all of these
measurements will give us a comprehensive picture of total precipitation. In addition to these
measurements the site also measures and records air temperature and solar radiation. This is the
fourth of five SNOTEL sites planned for the network.

The CAKN climate stations transmit data via satellite and are available on the web at
http://www.wrcc.dri.edu/NPS.html. Data products that are available on the web include daily and
monthly summaries, time series graphs, wind rose graphs, data inventories, and station metadata
for all of the automated stations. The data are downloaded from the stations each year and are
QA/QC by network staff and sent to WRCC to fill in any gaps from missed satellite
transmissions. The raw data are also available for download through the ‘data lister’ tool on the
WRCC website.

In 2008, a regional 1&M project was initiated with Oregon State University and the PRISM
(Parameter-elevation Regressions on Independent Slopes Model) group to update the gridded
climate maps for the Alaska region. Chris Daly, the Principal Investigator for the project traveled
to Alaska to do site reconnaissance and meet with local climate experts. Data were processed for
inclusion in the model and the final station list is being prepared for review by the National
Weather Service, the Natural Resource Conservation Service, and other partners in this effort.
Some of the new CAKN climate stations with 4 and 5 year records are being included in the
analysis and will help refine the current maps.

This annual report summarized the climate for the CAKN region with brief references to the

Alaska regional climate and the global climate. For a graphic display of worldwide significant
climate anomalies for 2008 see Appendix D.
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Appendix A. Period of Record means for long-term sites in CAKN

McKinley Park Period of Record Monthly Climate Summary
Period of Record: 9/ 1/1949 to 8/31/2009

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

Average Max.

Dec  Annual

Temperature (F) 95 160 249 386 535 643 665 615 505 321 175 11.2 37.2
Average Min.
Temperature (F) -7.6 -4.3 08 157 298 39.6 433 399 306 14.2 1.0 57 16.5
Average Total
Precipitation (in.) 07 06 05 04 08 23 32 26 16 10 08 09 15.3
Average Total
Snow Fall (in.) 10.4 9.8 7.8 5.3 3.0 0.3 0.0 0.0 43 127 132 134 80.3
Average Snow
Depth (in.) 170 200 21.0 17.0 2.0 0.0 0.0 0.0 1.0 3.0 8.0 13.0 8.0
MCKIMLEY FPAREK, ALASKA (505778)
Period of Record : 9 1/1949 to 8/31/2089
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MCKINLEY PARK, ALASKA (505778)

Feriod of Record : 9/ 1/1949 to 8/31/26889
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Cantwell Period of Record Monthly Climate Summary
Period of Record : 11/1/1983 to 7/31/2009
Jan Feb Mar Apr May Jun  Jul Aug Sep Oct Nov Dec  Annual
Average Max.
Temperature (F) 10.7 175 256 385 527 648 66.0 605 49.7 322 16.8 143 37.4
Average Min.
Temperature (F) -88 -55 -1.0 146 288 382 442 403 309 143 -08 -50 15.9
Average Total
Precipitation (in.) 1.0 0.8 0.5 0.4 0.8 1.7 2.7 3.2 2.6 1.2 0.8 1.0 16.6
Average Total
Snow Fall (in.) 22.3 158 12.7 10.8 5.2 0.2 0.3 0.0 40 16.2 179 205 125.7
Average Snow
Depth (in.) 240 28.0 29.0 21.0 3.0 0.0 0.0 0.0 0.0 3.0 9.0 15.0 11.0
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CAMTWELL £ E, ALASEA (501243)
Period of Record : 11/1/1983 to 7/31/2889
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Talkeetna Period of Record Monthly Climate Summary
Period of Record: 9/ 1/1949 to 8/31/2009

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Average Max.
Temperature (F) 196 260 335 446 569 658 680 64.7 555 398 263 204 43.4
Average Min.
Temperature (F) 1.8 5.6 99 234 347 453 496 46.3 373 239 100 3.5 24.3
Average Total
Precipitation (in.) 1.4 1.5 1.3 1.4 15 2.2 3.4 4.7 4.2 2.8 1.7 1.7 27.7
Average Total
Snow Fall (in.) 186 200 17.1 9.2 0.9 0.0 0.0 0.0 1.2 116 192 228 120.6
Average Snow
Depth (in.) 270 300 310 180 20 00 00 00 00 20 80 17.0 11.0
TALKEETMA WSCMD AF, ALASKA (508976)
Period of Record : 9/ 1/1949 to 8/31/2889
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THLKEETHA WSCMO AF, ALASKA (B08976)
Period of Record : 9/ 151949 to 8/31/2089
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Eagle Period of Record Monthly Climate Summary
Period of Record: 9/ 1/1949 to 8/31/2009
Jan Feb Mar  Apr May  Jun Jul Aug Sep Oct Nov  Dec Annual
Average Max.
Temperature (F) -3.7 51 219 421 590 709 729 66.8 537 321 115 1.2 36.1
Average Min.
Temperature (F) -21.4 -17.0 -8.1 142 31.8 437 470 411 306 1438 -4.9 -15.7 13.0
Average Total
Precipitation (in.) 0.5 04 0.4 0.3 1.0 1.7 2.2 1.9 1.3 1.0 0.7 0.7 12.0
Average Total
Snow Fall (in.) 7.7 6.8 5.3 3.0 0.8 0.0 0.0 0.0 0.9 9.7 10.6 11.3 56.2
Average Snow
Depth (in.) 17.0 20.0 20.0 13.0 0.0 0.0 0.0 0.0 0.0 3.0 8.0 13.0 8.0
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EAGLE, ALASKA (SOZ2A07T)
Period of Record : 9 1/1949 to 8/31/2809
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McCarthy Period of Record Monthly Climate Summary
Period of Record: 1/ 1/1984 to 8/31/2009

Jan Feb Mar Apr May Jun  Jul Aug Sep Oct Nov Dec  Annual

Average Max.

Temperature (F) 84 210 331 472 600 693 716 66.6 555 377 165 125 41.6
Average Min.
Temperature (F) -89 -21 30 203 298 375 413 382 313 187 -11 -41 17.0
Average Total
Precipitation (in.) 1.1 1.0 0.4 0.3 1.0 1.6 2.3 2.6 3.0 2.2 1.3 2.1 19.0
Average Total
Snow Fall (in.) 12.6 8.9 5.7 2.6 0.2 0.0 0.0 0.0 26 104 135 124 68.9
Average Snow
Depth (in.) 170 210 230 130 00 00 00 00 00 20 8.0 130 8.0
MCCARETHY 3 S, ALASEA (GOS7E7)
Period of Record : 17 171984 to 7/31./26809
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Precipitation {in.,}
i

MCCARTHY 3 S, ALASKA
Feriod of Record : 1/ 1/1984 to 7731728689

(505757
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Gulkana Period of Record Monthly Climate Summary
Period of Record: 9/ 1/1949 to 8/31/2009
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov  Dec Annual
Average Max.
Temperature (F) 26 141 279 423 556 657 685 648 538 351 14.2 5.0 375
Average Min.
Temperature (F) -14.0 -6.9 16 198 328 423 463 423 333 185 -13 -10.8 17.0
Average Total
Precipitation (in.) 0.5 0.5 0.3 0.2 0.6 14 1.8 1.6 1.6 1.0 0.7 0.8 11.0
Average Total
Snow Fall (in.) 7.1 7.6 5.0 2.6 0.5 0.0 0.0 0.1 11 8.0 8.9 10.3 51.2
Average Snow
Depth (in.) 140 16.0 14.0 5.0 0.0 0.0 0.0 0.0 0.0 2.0 6.0 11.0 6.0
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GULKANA FAASAMOS, ALASKA (503465)

Feriod of Record : 97 1/1949 to 8/31/2889
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Yakutat Period of Record Monthly Climate Summary
Period of Record: 9/ 1/1949 to 8/31/2009

Jan Feb Mar Apr  May Jun Jul Aug Sep Oct Nov Dec Annual
Average Max.
Temperature (F) 31.6 354 383 444 508 565 59.8 60.2 554 473 384 338 46.0
Average Min.
Temperature (F) 18.8 21.6 23.3 29.2 36.5 43.7 480 46.7 41.2 34.4 26.3 22.4 32.7
Average Total
Precipitation (in.) 11.5 10.4 10.2 9.0 88 6.0 81 12.2 18.5 21.0 14.8 14.5 144.8
Average Total
Snow Fall (in.) 35.4 35.4 36.9 15.3 1.0 0.0 0.0 0.0 0.0 4.8 20.9 36.1 185.9
Average Snow
Depth (in.) 140 170 200 110 1.0 00 0.0 0.0 0.0 0.0 3.0 9.0 6.0
YAKUTAT IWEB AIRFORT, ALAZKA (509941)
Period of Record : 9/ 1/1949 to 8/31/2889
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Appendix B. 2008 Extremes at long-term stations

Daily summary stats retrieved from:

http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?ak5778

Monthly summary stats retrieved from:

http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?ak5778

McKinley Park - 2008 Records — 84 years

Record High Temperatures °F 48 Feb 20
55, 58, 58 Apr 22, 23, 24
Record Low Temperatures °F 24 May 30, 31
32 Jul 24
-34 Dec 31
Record High Precipitation — In. 0.29 Apr 14
0.19, 0.29 Apr 25, 26
0.56 Jul 1
1.04 Jul 30
0.39 Nov 5
0.18 Dec 7
Record High Snowfall — In. 6.7 Apr 14
4.5 Apr 18
2.6 Apr 25
2.5 Dec 7
Talkeetna — 2008 Records — 58 years
Record High Temperatures °F 46 Feb 19
48 Mar 9
Record Low temperatures °F 39 Aug 6
16 Oct 9
Record High Precipitation — In. 0.88 Jan 20
Cantwell — 2008 records — 25 years
Record High Temperatures °F 36, 36, 46, 42 Feb 17, 18, 19, 20
43 Mar 7
52 Apr 22,23
82 Jul 4
63 Sepl
Record Low temperatures °F -37 Feb 6
-33 Feb 9
-13 Apr 1l
20 May 30
27, 28 Jun 25, 26
28 Jul 2
27 Aug 12
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http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?ak5778
http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?ak5778

-3 Oct 9
-18, -16 Oct 28, 29
-34 Dec 2
-24 Dec 12
-31 Dec 29
Record Precipitation 0.22 Jan 21
0.39 Mar 8
0.32 Apr 25
0.39 Jul 18
0.42 Jul 31
0.64 Aug 5
0.89 Sep 11
1.50 Oct 23
Record Snowfall - Inches 5.3 Jan 21
6.3 Mar 8
1.6 Dec 7
Coldest July on Record 51.9 2008
Eagle — 2008 Records -53 years
Record High Temperatures °F 29 Feb 16
44, 42 Feb 21, 22
Record Low Temperatures °F 29 May 31
33 Jul 29
25 Aug 30
Record Precipitation — In. 0.16 Jan 2
0.24 Apr 27
0.25 May 1
1.02 Jul 2
0.33 Sep 11
0.58 Oct 3
Record Snowfall — In. 3.0 Jan 2
4.0 Feb 16
2.0 Oct 15
Wettest July on Record 6.04 2008
McCarthy 2008 Records — 23 years of data
Record high Temperatures °F 41, 40 Feb 18, 22
46 Mar 5, 6
56 Apr 22
Record Low Temperatures °F 3,0 Apr 17,18
30 Jun 28, Jun 30
29 Jul 2
30 Jul 8
29 Jul 29
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28 Aug 11
7 Oct 8
-16 Oct 25
-20 Oct 31
-38, -45 Dec 29Dec 31
Record Precipitation 0.36 Feb 17
0.19 Feb 29
0.03, 0.02 Apr 14, 16
0.03, 0.26 Apr 28, 29
0.42 Jul 19
0.98 Jul 28
1.15,0.79 Aug 5, 6
0.64, 0.32 Oct 2,3
0.24 Oct 22
Record Snowfall — In. 2.7 Feb 29
9.0 Mar 31
1.0 Apr 12
1.6 Apr 16
6.2,5.1 Oct 2,3
2.8 Oct 22
3.3 Oct 24
2.2 Nov 1
2.4 Dec 26
Driest May on Record- In. 0.12 May Total
Coldest July on Record °F 53 July Mean
Yakutat 2008 records — 60 years of data
Record High temperatures °F: | 45 Mar 5
Record Low temperatures °F | -6 Feb 8
34 Jun 30
37 Aug 10
Record precipitation — Inches | 2.2 Feb 17
1.71 Mar 6
2.02 May 12
1.71 Jun 4
3.43 Jul 25
Gulkana 2008 records — 58 years of data
Record High temperatures °F 39 Feb 14
42, 40, 39 Feb 18, 19, 20
44 Mar 7
56, 59 Apr 21, 22
Record Low temperatures °F -40 Feb 6

39




-6 Apr 17
24 May 14
30, 31 Jun 25, 26
29, 32 Jul 1,2
-17 Oct 29
Record precipitation - Inches 0.14 Feb 29
0.19 Apr 15
0.09 Apr 27, 30
0.45 Jul 9
0.56 Sep 30
0.69 Oct 2
0.42 Dec 4
Wettest April on Record 1.03 April Total
Wettest July on Record 4.12 July Total
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Appendix C: CAKN Climate Station Monthly Data

Coal Creek Alaska

Mean Mean Average Soil

iy | Y | Wi MO SN ememe-s | AT S
Date ly mph Deg mph Deg F Deg F % in
mm/yyyy Total Ave. Ave. Max. Ave. | Max. | Min. |Ave. | Max. | Min. | Ave. Max. | Min. Ave.
01/2008 30 1 172 10 -16 27 -49 23 27 17 74 92 46 12
02/2008 751 1 202 9 -9 40 -54 15 18 0 72 97 39 12
03/2008 | 4318 2 205 9 7 42 -41 17 18 16 69 94 31 13
04/2008 | 7868 2 208 12 31 57 0 22 28 17 70 100 25 10
05/2008 | 12692 2 212 15 48 71 29 29 30 28 56 100 19 0
06/2008 | 12291 1 211 13 57 78 35 30 31 30 64 100 14 0
07/2008 | 18547 1 206 13 56 77 35 31 31 31 75 100 22 1
08/2008 | 14374 1 208 8 49 67 25 32 32 31 78 100 20 1
09/2008 | 7003 1 207 8 41 68 16 32 32 31 83 100 26 1
10/2008 | 2288 1 206 10 12 46 -25 31 31 31 85 99 47 6
11/2008 193 1 164 8 0 27 -23 31 31 31 85 95 74 10
12/2008 23 1 147 8 -18 19 -51 31 31 29 75 89 57 16
fltten, 1 Coul, Crsek Klasks gl
e L B
Flement : Mean Wind Spesd 13 - 75

W E
Start Date: Jan. 1, 2002 Sub-interval Windows

End Date: Dec. 31, 2002 Start End
{ of Days : 366 of 366 Date: Jan. 0l0ec. 3
{ cbs:poss: 28542 of 2724 S Hour: 00 23

@ Western Fegional Climate Center
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Date
mm/yyyy
01/2008
02/2008
03/2008
04/2008
05/2008
06/2008
07/2008
08/2008
09/2008
10/2008
11/2008
12/2008

Upper Charley River Alaska

Mean | Mean |Maximum Average Soil

Solar Average Air Temperature — 4

Wind Wind Wind Average Relative | Snow

Radiation Speed | Direction Gust Temperature Inches Humidity Depth
ly mph Deg mph Deg F Deg F % in
Total Ave. Ave. Max. Ave. Max. Min. | Ave. Max. |Min. | Ave. | Max. Min. |Ave.
96 0 13 0 -10.1 | 25 | -34 m m m 81 99 60 | 17
1233 5 68 24 -2.6 30 | -32 m m m 83 99 45 | 12
5677 6 74 29 8.5 36 | -30 m m m 79 96 35 | 12
10527 6 219 27 25.2 46 -2 m m m 74 100 34 | 15
12835 7 90 28 39.7 | 59 | 23 m m m 63 100 | 23 2
11727 5 280 27 48.4 65 | 34 m m m 67 100 | 24 0
11080 6 228 25 48.1 65 | 36 m m m 72 100 4 1
7582 4 10 20 43.3 60 | 31 m m m 71 100 0 6
4608 3 359 17 37.7 | 57 | 18 m m m 26 100 0 5
2143 0 360 11 13.2 39 | -13 m m m 43 100 0 11
176 0 0 0 7.1 22 |-11 m m m 14 30 0 16
79 0 0 0 -4.5 16 | -30 m m m 5 33 0 28
Bt | P Geper mver Qpaske 3o
lengitude : 143° 12 02" W o8,
Elevation : 3654 ft. 1% T
Element : Mean Wind Zpeed 19 - 25
25 - 32
32 - 39
39 - 47
47 +
W E
Start Date: Jan. 1, 2002 Sub-interval Windows
End Dats: Dec. 31, 2002 Start End
{ of Days : 366 of 366 Date: Jan. 0lbec. 3
{ obs:poss: 2316 of 2724 S Hour: 00 23
B Western Regional Climate Center
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Date
mm/yyyy
01/2008
02/2008
03/2008
04/2008
05/2008
06/2008
07/2008
08/2008
09/2008
10/2008
11/2008
12/2008

Solar

Radiation

ly

Total

379
2116
5053
9501
15138
12633
10134
8808
6235
2835

787

179

Eielson Visitor Center Alaska

M(?an Mean Wind Maximum Average Air
Wind L :
Direction Wind Gust Temperature
Speed
mph Deg mph Deg F
Ave. Ave. Max. Ave. | Max. | Min.
5 318 48 7 45 -28
8 352 38 10 36 -22
6 29 43 17 34 -16
5 240 33 22 51 -5
6 118 33 37 50 20
5 202 23 45 62 35
5 214 25 47 67 34
5 251 18 45 57 33
5 122 26 39 55 18
4 294 35 18 36 -2
4 324 33 14 32 -13
6 322 39 16 41 -18
Station : Eielson Visitor Center Alaska MPH
Lat ii?-urle ;o 63° °25 ! , 52“"t-1__ 143—_84
Sl o il e
Element i MHean Wind Speed 19 - 25
25 - 32
32 - 39
38 - 47
47 +
W E
Start Date: Jan. 1, 2002 Sub-interval Windows
End Date: Dec. 31, 2002 Start End
Jan. 0lDec. 3

{ of Days : 366 of 366 S Date:
{ cbs:poss: B362 of 2724 Hour:
© Yestern Fegional Climate Center

Lle]

23

43

Average Relative

Ave.

68
55
63
74
63
74
79
80
69
69
67
61

Humidity

%

Max.

99
98
99
100
100
100
100
100
100
99
97
98

Min.
14
13
23
21
23
25
16
38
18
23
24
12



Toklat Alaska

Mean | Mean |Maximum Average Soil

o |00 | wina g | AR remperare—a | AR Soon
Date ly mph Deg mph Deg F Deg F % in
mm/yyyy | Total Ave. Ave. Max. Ave. | Max. | Min. | Ave. | Max. | Min. |Ave. |Max. | Min. | Ave.
01/2008 322 5 143 40 1 45 -34 23 27 0 73 98 31 7
02/2008 1608 7 134 40 2 43 -43 24 27 19 69 96 34 8
03/2008 | 6036 7 141 31 14 37 -33 26 29 22 69 95 37 5
04/2008 | 8817 5 96 30 23 48 -6 28 31 19 72 99 26 4
05/2008 | 14017 6 125 37 39 52 22 39 54 31 62 99 24 1
06/2008 | 11747 4 133 22 47 63 32 50 63 40 68 98 25 1
07/2008 | 10309 4 90 23 49 69 33 53 66 44 75 98 20 3
08/2008 | 8273 3 169 21 45 60 31 48 58 40 80 98 36 2
09/2008 | 5981 5 136 28 39 57 4 40 51 32 73 | 100 | 35 1
10/2008 | 2766 4 146 29 14 39 -8 29 32 25 77 99 44 6
11/2008 630 4 154 51 8 33 -24 24 27 0 76 95 42 7
12/2008 156 5 148 32 6 33 | -33 24 26 0 71 93 20 8
i | e IR
ot | S
Element : Mean Wind Speed 15 - 35

Start Date: Jan. 1, 2002 Sub-interval Windows
End Date: Dec. 31, 2002 Start End

{ of Days : 366 of 366 S Date: Jan. ©l0ec. 3

{ chs:poss: 2626 of 2724 Hour: ] 23

@ Western Fegional Climate Center
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Stampede Alaska

Solar Mean Mean | Maximum Average Air Average Soll Average Relative | Snow
Radiation Wind .Win(.j Wind Tempegrature Temperature — 4 Hgmidity Depth
Speed | Direction Gust Inches
Date ly mph Deg mph Deg F Deg F % in
mm/yyyy | Total Ave. Ave. Max. Ave. | Max. | Min. | Ave. | Max. | Min. |Ave. | Max. | Min. | Ave.
01/2008 108 0 357 18 -6 48 | -40 18 21 15 78 99| 33 15
02/2008 864 1 165 17 -4 48 | -48 16 20 11 71 92| 33 17
03/2008 5533 1 164 13 11 46 | -24 18 22 13 71 98| 30 17
04/2008 7667 2 178 13 26 55| -14 25 32 19 70 98 19 17
05/2008 12098 2 145 16| 42 60| 23 41 57 32 64 99| 23 2
06/2008 11168 2 162 13| 51 70| 32 53 65 42 70 99| 20 0
07/2008 9475 1 156 11| 52 77| 33 55 70 46 75 99 14 0
08/2008 8060 1 129 10| 47 67| 29 50 60 41 81 99| 32 1
09/2008 5189 1 140 13| 39 64 4 43 54 32 82| 100 | 28 0
10/2008 1695 1 183 11 13 46 | -20 29 32 24| 83 98| 41 5
11/2008 136 1 204 9 0 33| -29 24 27 21 82 94| 52 9
12/2008 33 1 214 10 -4 27| -43 21 22 19 81 95| 52 15
Station : Stampede Rlaska HPH
Latitude : 63" 44' 52" W N H 143_-84
Longitude : 150° 19' 41" W
Elevatiom : 1900 ft. &4 4R
Element : Mean Wind Speed 19 - 25

Start Date: Jan. 1, 2002 Sub-interval Windows
End Date: Jan. 31, 2002 Start End

# of Days : 31 of 31 S Date: Jan. 0l0ec. 3

Y cbs:poss: 732 of 744 Hour: i) 23

E Western Regional Climate Center
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Date
mm/yyyy
01/2008
02/2008
03/2008
04/2008
05/2008
06/2008
07/2008
08/2008
09/2008
10/2008
11/2008
12/2008

Solar
Radiation
ly
Total
580
3074
7530
12333
17832
13687
9657
8734
5566
2836
838
294

M(?an Mgan Maxi.mum Average Air Average Soil
Wind Wlnq Wind Temperature Temperature - 4
Speed | Direction Gust Inches
mph Deg mph Deg F Deg F
Ave. Ave. Max. Ave. |Max. |Min. | Ave. | Max. | Min.
7 22 44 4 29 -26 28 30 24
8 22 41 6 41 -27 23 29 19
5 9 26 16 37 -19 25 27 23
7 12 31 22 47 -6 27 29 26
6 351 28 36 | 48 | 23 31 37 29
7 173 25 46 64 31 43 51 31
7 164 25 48 73 34 48 56 43
5 86 21 46 | 62 | 32 | 48 53 43
5 71 21 39 59 12 42 49 32
6 19 26 18 | 37 -3 32 32 32
7 22 29 13 33 -11 31 32 31
8 17 29 7 30 |21 | 31 33 29
i, | Drke s Kk

Dunkle Hills Alaska

Longituds =
Elevation :
: Mean Wind Speed

Element

143° 32' 21" W
2850 ft.

Start Date: Jan. 1, 2002

End Date:
{ of Days :

Dec. 31, 2002
366 of 366

{ obs:poss: 2651 of 2724
@ Western Regional Climate Center

18%

Sub-interval Windows

Start

Hour: o]

End

Date: Jan. 010ec. 3

23

46

Average Relative

Ave.

79
73
78
80
73
76
83
83
83
81
82
73

Humidity

%

Max.

100
100
100
100
100
100
100
100
100
100
99
100

Min.

38
29
49
45
32
33
21
36
34
38
51
44

Snow
Depth
in
Ave.
26
28
32
35
18

12
18
25



Date
mm/yyyy
01/2008
02/2008
03/2008
04/2008
05/2008
06/2008
07/2008
08/2008
09/2008
10/2008
11/2008
12/2008

Denali Visitor Center
Mean Mean

Average Relative

Solar ; - Maximum Average Air
Radiation Wind .W'n(.j Wind Gust | Temperature Ave Fuel Temp
Speed | Direction
ly mph Deg mph Deg F Deg F
Total Ave. Ave. Max. Ave. |Max. |Min. |Ave. Max. |Min. | Ave.
113 3 170 31 -5 38 |-43 | -6 37 |-44 73
1563 4 170 33 -1 52 |-54 | -3 49 | -57 66
6567 5 159 26 16 | 48 |-35 | 15 | 53 | -39 62
7500 4 26 25 27 64 | -11 28 71 | -14 64
16149 4 163 25 44 65 16 | 44 79 13 56
14809 4 166 21 53 78 27 | 54 94 | 21 61
11951 3 169 26 54 | 85 |31 [ 54 | 95 | 26 72
10271 3 193 20 49 | 73 | 25 |49 | 86 | 20 76
5589 3 180 22 41 | 66 -1 | 40 | 78 -6 69
1460 3 233 26 13 | 45 |-19 | 11 | 50 |-25 70
209 2 214 24 3 33 |-30 | 1 29 |-33 66
45 2 173 21 -6 32 |-47 | -8 30 | -47 62
Station Deondli Visitor Center Alaska ) gPﬁ .
Ei;ﬁ:ﬁede fzaﬁ;q's'gn"ur N H i-8
Elevation : 1200 ft. 182 T
Elsment : Mean Wind Speed 19 - 25
25 - 32
32 - 39
39 - 47
7+
W E
Start Date: Jan. 1, 2002 Sub-interval Windows
End Date: Dec. 31, 2002 Start End
{ of Days : 366 of 366 Date: Jan. 0lDec. 3
{ cbs:poss: 2750 of 2724 S Hour: ] 23
© Yestern Regional Climate Center

47

Humidity

%

Max.

99
97
99
95
99
99
99
99
96
88
85
86

Min.

29
35
25
19
19
18
17
29
25
40
43
34

Precipitation

Total

o
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Wonder Lake Alaska

Mean Mean

Solar . : Maximum Average Air Average Relative -
Radiation Wind .qu Wind Gust | Temperature Ave Fuel Temp Humidity Precipitation
Speed | Direction
Date ly mph Deg mph Deg F Deg F % in
mm/yyyy Total Ave. Ave. Max. Ave. |Max. |Min. |Ave. |Max. |Min. | Ave. | Max. | Min. Total
01/2008 225 2 68 39 -3 46 |-35 | 4 44 | -36 61 100 25 0
02/2008 1766 4 33 46 0 45 | -38 0 48 | -42 55 86 25 0
03/2008 6262 4 26 36 12 43 |-21 | 13 54 | -22 59 100 23 0
04/2008 9668 5 43 42 24 59 |-10 | 26 69 |-13 61 100 19 0
05/2008 | 12352 5 60 30 41 | 62 | 23 |44 | 72 | 23 61 100 22 1
06/2008 | 10809 4 5 24 50 | 71 |30 |52 | 83 | 29 71 100 18 4
07/2008 | 10091 5 351 35 52 | 75 | 33 |54 | 86 | 31 77 100 21 4
08/2008 8674 4 22 26 48 | 67 |31 |50 | 79 | 30 82 100 37 4
09/2008 6802 4 44 24 38 | 65 8 40 | 78 7 85 100 26 1
10/2008 3056 3 35 34 12 | 43 |-16 | 14 | 55 |-19 | 81 100 35 0
11/2008 589 2 73 28 1 35 |25 | 1 37 |-26 | 75 100 49 0
12/2008 188 4 51 49 3 26 |-35 | 3 26 |-37 | 70 100 23 0
Station  : I'Ioonder Lake Alaska . gPﬁ .
e N Aot
Elevation : 2120 ft. 128 13 — 18
Elemsnt : Hean Wind Speed 19 - 25
25 -3z
32 -33
39 - 47
47 +
W E
Start Date: Jan. 1, 2002 Sub-interval Windows
End Date: Dec. 31, 2002 Start End
{ of Days : 366 of 366 Date: Jan. 010ec. 3
{ chs:poss: 2771 of 2784 S Hour: lu] 23
EWestern Fegional Climate Center

48



Date
mm/yyyy
01/2008
02/2008
03/2008
04/2008
05/2008
06/2008
07/2008
08/2008
09/2008
10/2008
11/2008
12/2008

Solar
Radiation

10748
12954
11845
9492
5184
1103
112
58

Mean Mean Maximum Average Air
Wind Wind Wind Tem egrature Ave Fuel Temp
Speed | Direction Gust P
mph Deg mph Deg F Deg F
Ave. Ave. Max. Ave. | Max. | Min. |Ave. |Max. |Min. | Ave.
m m m m m m m m m m
m m m m m m m m m m
m m m m m m m m m m
m m m m m m m m m m
4 304 25 50 68 32 52 | 86 | 26 51
3 244 23 57 80 38 57 | 94 | 33 65
3 242 23 58 87 37 58 | 97 | 35 69
3 5 21 53 74 35 52 | 79 | 32 74
3 14 21 44 70 24 44 | 67 | 20 78
3 334 21 15 41 -14 | 15 | 49 |-18 | 84
2 340 19 3 22 -21 2 25 |-22 | 85
4 21 51 0 24 -35 3 17 |-26 | 78
Station : Laoke Minchumina Alaska ) gPﬁ .
E;;i‘tlsede fgz"sia'dga“ux N H g - ?3
Elevation : 740 ft. 12 45 C 13
Elemsnt : HMean Wind Speed 19 - 75
25 = 32
32 - 39
39 - 47
47 +
W E

Lake Minchumina Alaska

Start Date: Jan. 1, 2002

End Date:

{ of Days ¢ 366 of 366

{ cbs:poss:

© Yestern Regional Climate Center

Sub-interval Windows

Dec. 31, 2002 Start End

S Date: Jan. 0d0ec. 3
Hour: o0 23

5627 of 2724

49

%

Max.

3

3

99
08
99
99
99
99
94
98

Average Relative
Humidity

Min.

19
19
19
33
28
50
62
36

Precipitation

in
Total

m

o|lo|lo|lr|NMI M W O 3|33



Date
mm/yyyy
01/2008
02/2008
03/2008
04/2008
05/2008
06/2008
07/2008
08/2008
09/2008
10/2008
11/2008
12/2008

Solar
Radiation
ly
Total
703
1458
6974
10818
15341
14689
11614
9183
4709
1818
614
90

Tana Knob Alaska

Mean Mean |Maximum Average Air Average Soll Average Relative
Wind Wind Wind Tem egrature Temperature - 4 Hgmidity
Speed | Direction Gust P Inches

mph Deg mph Deg F Deg F %

Ave. Ave. Max. Ave. | Max. | Min. | Ave. | Max. | Min. |Ave. | Max. | Min.
5 30 51 11 35 -19 31 31 31 79 100 26
6 113 47 17 40 -23 31 31 30 84 100 20
5 74 42 21 36 7 31 31 31 74 100 34
6 94 37 28 47 10 31 31 30 66 100 30
5 49 37 38 51 25 31 31 31 63 100 | 27
4 172 20 43 59 32 41 56 31 68 100 | 20
4 167 23 46 63 36 49 57 43 75 100 | 13
3 155 14 45 55 38 48 53 43 80 100 37
4 122 22 41 51 31 41 48 35 76 100 43
4 61 45 24 38 0 33 35 0 87 100 | 50
5 80 44 20 32 -4 32 33 32 81 100 | 30
3 33 24 20 33 0 32 32 32 92 100 | 63

Station : Tana Knob Alaska L gF‘H .
Latitude : 60° 54' 239" W P
longitnds : 142° 41' 52" & N H -8
Elevation : 3450 £t. 188 S
Element : Mean Wind Zpeed 19 - 2§
25 - 32
32 - 39
39 - 47
47 +
W E
Start Date: Jan. 1, 2002 Enb—interval Windows
End Date: Dec. 31, 2002 Start End
# of Days : 366 of 366 Date: Jan. 0l0ec. 3
{ ohs:poss: 7776 of 2724 S Hour: (0 23
©Western Fegional Climate Center

50

Snow
Depth

Ave.



Date
mm/yyyy
01/2008
02/2008
03/2008
04/2008
05/2008
06/2008
07/2008
08/2008
09/2008
10/2008
11/2008
12/2008

Chititu Alaska

Average Relative

Ave.

11
26
6

51
86
76
79
65
75

Solar Mean | Mean |Maximum Average Air
Radiation Wind | Wind Wind Tem egrature Ave Fuel Temp
Speed | Direction Gust P
ly mph Deg mph Deg F Deg F
Total Ave. Ave. Max. Ave. | Max. | Min. |Ave. |Max. |Min.
498 0 0 0 11 35 -20 | 13 18 3
1310 0 0 0 11 39 -28 | 10 18 -1
3350 0 0 0 19 36 -2 16 22 | 10
3803 0 0 22 28 47 3 24 | 31 | 15
5968 0 360 36 57 22 32 | 35 | 27
3774 0 360 42 60 30 | 35 | 39 | 33
5527 6 13 36 43 63 34 | 37 | 40 | 34
7522 5 288 29 42 55 34 | 40 | 42 | 37
3928 10 97 38 38 50 24 | 37 | 41 | 33
2719 12 88 65 22 36 -1 32 | 33 | 31
965 12 77 56 19 30 -4 30 | 32 | 26
270 7 48 50 9 32 -21 | 20 29 | 12
Station ¢ Chititu Alaska N 4 gPH 4
Latitude : 61° 16" 26" W -3 =
A £oh
Element : DMean Wind Speed 19 - 25
25 - 32
32 -39
39 - 47
a7 +
W E
Start Date: Jam. 1, 2002 Enb-interval Windows
End Date: Dec. 31, 2002 Start End
{ of Days : 366 of 366 Date: Jan. Ol0ec. 3
{ chs:poss: 7239 of 2724 S Hour: L] 23
© Western Fegional Climate Center
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Humidity

%
Max.
95
100
100
44

100
100
100
100
97
99

Min.

O WL N | O

Snow
Depth

in

Ave.

3/ 3/3/ 3,3/ 3/ 3,3/ 3/3/383



Date
mm/yyyy
01/2008
02/2008
03/2008
04/2008
05/2008
06/2008
07/2008
08/2008
09/2008
10/2008
11/2008
12/2008

Solar
Radiation
ly
Total
602
1878
6603
11429
15809
14548
10398
8238
4016
2222
863
301

Mean Mean |Maximum Average Air Average Soil
Wind Wind Wind Tem egrature Temperature - 4
Speed | Direction Gust P Inches
mph Deg mph Deg F Deg F
Ave. Ave. Max. Ave. | Max. |Min. | Ave. | Max. | Min.
3 330 30 13 37 | -16 31 32 30
4 333 30 11 44 | -22 30 32 30
3 324 23 20 36 4 31 31 0
3 320 27 26 46 5 31 31 31
4 290 22 37 51 24 31 31 31
3 271 20 42 58 31 45 62 31
3 273 19 44 62 32 49 64 39
3 286 18 43 54 34 47 58 40
3 322 20 37 49 23 39 49 34
3 315 25 22 36 -2 33 34 33
4 324 25 20 34 -2 32 33 32
3 314 19 12 33 | -20 32 32 32
Station : Gates Glacier Rlaska MPH
Latiifude 61:°3frl . 10‘_:"[-1“ 1‘13—_84
e e " £oh
Element : Mean Wind Speed 19 - 25
25 - 32
32 - 39
39 - 47
47 +
W E

Gates Glacier Alaska

Start Date: Jan. 1, 2002

End Date: Dec. 31, 2002

¥ of Days :

366 of 366

{ cbziposs: 2BE6 of 2724
& Western Regional Climate Center

Start
Date:
Hour: 00

Sub-interval Windows

End

Jan. olbec. 3

23

52

Average Relative

Ave.

69
72
63
72
62
71
78
80
78
81
70
76

Humidity

%

Max.

99
99
99
100
100
100
100
100
100
100
99
100

Min.

14
21
28
36
30
26
14
33
43
37
22
24

Snow
Depth

in

Ave.



Tebay Alaska

Solar M(?an Mgan Maximum Average Air Average Soil Average Relative Snow
Radiation Wind Wmd Wind Gust | Temperature Temperature - 4 Humidity Depth
Speed | Direction Inches
Date ly mph Deg mph Deg F Deg F % in
mm/yyyy Total Ave. Ave. Max. Ave. |Max. |Min. | Ave. | Max. |Min. | Ave. | Max. | Min. | Ave.
01/2008 89 2 83 13 4 33 | -18 | 31 32 31 83 100 45 41
02/2008 1347 3 74 22 9 37 | -18 | 31 31 31 81 100 52 48
03/2008 5217 1 132 43 19 36 -5 31 31 31 79 100 41 58
04/2008 | 11239 2 204 16 30 51 3 31 31 31 75 100 28 51
05/2008 | 15696 2 228 13 40 58 26 32 46 0 69 100 25 18
06/2008 | 15025 3 248 11 46 66 34 47 57 0 74 100 27 1
07/2008 2715 2 253 9 49 69 | -64 | 50 59 -64 59 100 0 3
08/2008 m m m m m m m m m m m m m m
09/2008 1980 1 145 7 38 49 21 m m m 89 100 50 2
10/2008 2253 2 95 11 26 45 -5 m m m 88 100 46 9
11/2008 317 1 69 11 16 34 0 m m m 20 100 73 19
12/2008 32 2 50 12 2 32 | -27 m m m 85 100 62 29
Station : Tebay Alaska N s gPH .
T_.aii;:-ug.e 61°°11' Il::"“l-f_r_ 4 —_8
Flevation | 2000 £t 162 48
Elemsnt : [Mean Wind Speed 19 - 2§
25 - 32
32 - 39
39 - 47
7+
W E
Start Date: Jan. 1, 2002 Sub—interval Windows
End Date: Dec. 31, 2002 Start End
{ of Days : 366 of 366 Date: Jan. 0dbec. 3
{ cbs:poss: 6290 of 2724 S Hour: Lle] 23

@ Western Fegional Climate Center
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Chicken Creek Alaska

Mean | Mean |Maximum Average Soil

non | Y00 | wind ind | ASSSSAL | remperare-a | MR B | S
Date ly mph Deg mph Deg F Deg F % in

mm/yyyy | Total Ave. Ave. Max. Ave. | Max. |Min. | Ave. | Max. | Min. |Ave. | Max. | Min. | Ave.
01/2008 975 4 61 45 7 38| -29 22 24 16 62 96 17 8
02/2008 2214 3 70 33 5 31| -28 14 16 12 65 95 32 1
03/2008 7512 4 55 35 15 36| -16 17 18 16 60 93 31 1
04/2008 12069 4 52 36 25 46 -3 21 27 17 61| 100 28 1
05/2008 13752 5 18 27 35 57| 22 29 30 27 65| 100| 25 0
06/2008 12382 5 346 26 42 56| 29 32 34 30 71| 100, 30 0
07/2008 12125 5 322 24 43 62| 32 36 37 34 72| 100, 22 0
08/2008 8227 4 4 20 41 58| 32 36 37 35 79| 100, 33 0
09/2008 5934 4 72 22 36 49 18 34 36 32 67| 100, 31 0
10/2008 3350 3 77 43 18 39 -6 31 32 31 74| 100, 39 4
11/2008 1081 3 70 24 14 28 -9 30 31 27 65 96 25 6
12/2008 354 2 68 39 7 32| -24 24 27 20 66 97 9 5

i?itﬁze gzhoigq}(leg?“(:;eek Ala=ka H 1.2Pﬁ .

e Y £

Element ¢ Mean ¥Wind Spesd 19 - 75

Start Date: Jan. 1, 2002 Sub-interval Windows
End Date: Dec. 31, 2002 Start End

{ of Days : 366 of 366 S Date: Jan. 0l0ec. 3

{ obs:poss: 2720 of 2724 Hour: i) 23

@ Western Regional Climate Center
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Date
mm/yyyy
01/2008
02/2008
03/2008
04/2008
05/2008
06/2008
07/2008
08/2008
09/2008
10/2008
11/2008
12/2008

May Creek Alaska

Mean Mean

Solar : : Maximum Average Air Average Relative
Radiation Wind .Wm.d Wind Gust Temperature Ave Fuel Temp Humidity
Speed | Direction
ly mph Deg mph Deg F Deg F %
Total Ave. Ave. Max. Ave. | Max. | Min. |Ave. |Max. |Min. | Ave. | Max. | Min.
197 1 101 29 -4 36 -41 4 27| -12 | 79 98 28
1687 1 197 22 3 47 -46 9 27| -14 | 74 99 34
6655 2 188 19 22 48 -14 19 32 -5 63 98 21
11142 2 225 22 34 61 -6 34 73 7 61 99 17
15790 2 227 31 46 68 21 50 87| 20| 53 99 17
16267 2 233 21 53 77 27 57 95| 26| 61 99 16
11689 1 218 14 53 80 28 56 99| 28| 73 99 19
9949 1 210 14 51 72 26 53 90| 26| 80 99 33
5073 1 195 18 45 68 20 46 81| 20| 77 99 30
40 0 182 4 -1 18 -21 -1 35| -24| 80 87 56
183 0 190 16 7 37 -17 6 38| -19| 85 93 60
91 0 191 21 -6 33 -45 2 28 | -44 | 80 94 63
Station = Irlae‘; Creek Alaska 1 gPﬁ .
R P M N A
Elevation : 1600 ft. 4 452 14
Element : Mean Wind Speed 19 - 2§
75 - 32
32 - 39
39 - 47
Tt
W E
Start Date: Jan. 1, 2002 Sub-interval Windows
End Date: Dec. 31, 2002 Start End
{ of Days : 366 of 366 Date: Jan. Ol0ec. 3
{ cbs:poss: 2004 of 2784 S Hour: 4] 23
© Western Regional Climate Center
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Snow
Depth

in

Ave.

3|33 o/3/3|3|3/3/ 33|83

Precipitation

0.07
1.05
3.73
5.12
0.83



Chisana Alaska

Mean Mean Maximum

Ractaon | Wnd | Wind | wind | R0 T
Speed | Direction Gust P

Average Relative | Snow

Ave Fuel Temp Humidity Depth

Precipitation

Date ly mph Deg mph Deg F Deg F % in in
mm/yyyy Total Ave. Ave. Max. Ave. | Max. | Min. |Ave. [Max. |Min. | Ave. | Max. | Min. | Ave. Total
01/2008 49 0 143 28 -12 38 -45 -9 31 | -37 64 95 33 10 0.00
02/2008 1295 0 123 17 -6 42 -52 -5 28 |-40 | 64 94 25 13 0.00
03/2008 6451 1 127 25 13 50 -26 | 11 35 |-10 | 57 84 17 14 0.59
04/2008 10301 2 174 22 29 61 -11 | 28 73 |-18 | 56 100 17 11 0.31
05/2008 | 14601 2 202 23 42 71 15 45 | 91 | 10 56 100 17 0 0.48
06/2008 | 14112 2 118 27 50 74 23 52 | 92 | 20 64 100 19 m 1.96
07/2008 | 13093 2 160 26 51 78 25 52 | 94 | 21 67 100 17 m 2.34
08/2008 11045 1 237 18 47 75 20 47 85 17 78 100 15 4 2.66
09/2008 7049 1 149 22 38 63 11 38 | 72 7 66 100 22 5 0.20
10/2008 2648 1 202 19 14 50 -28 | 12 56 | -32 67 100 21 4 0.78
11/2008 266 1 345 16 -1 25 21 | -5 30 |-28 | 67 88 49 26 0.00
12/2008 107 0 291 9 -12 21 -47 | -9 17 |-29 | 62 95 39 49 0.00

T p
R Ak
Element : Mean Wind Speed 10 - 35

W E
Start Date: Jan. 1, 2002 Sub-interval Windows
End Date: Dec. 31, 2002 Start End
{ of Days @ 366 of 366 Date: Jan. 0lDec. 3
{ cbs:poss: 2225 of 2724 S Hour: s} 23

@ Yestern Regional Climate Center
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Date
mm/yyyy
01/2008
02/2008
03/2008
04/2008
05/2008
06/2008
07/2008
08/2008
09/2008
10/2008
11/2008
12/2008

Solar
Radiation
ly
Total
766
1854
7180
11138
16280
15409
12469
10186
6551
3442
900
308

Mean Mean | Maximum Average Air
Wind Wind Wind Tem egrature Ave Fuel Temp
Speed | Direction Gust P
mph Deg mph Deg F Deg F
Ave. Ave. Max. Ave. | Max. | Min. |Ave. Max. Min. | Ave.
7 129 57 4 42 -25 2 38 -30 57
7 141 54 6 43 -28 4 43 -35 53
10 137 59 21 42 -6 20 42 -7 48
11 145 56 29 54 -3 30 58 -8 54
10 163 56 41 60 25 43 69 | 22 47
8 181 37 48 68 32 50 77 | 29 56
10 178 46 50 73 35 50 81 31 67
7 156 33 48 66 34 48 72 | 29 75
11 144 49 42 60 20 41 67 16 68
8 152 62 22 44 -6 20 43 -10 51
134 50 15 35 -6 12 31 |-10 | 27
4 101 43 3 32 -29 -1 29 | -35 8
Station = I‘-’.loa'.-:asi Alazka . gPﬁ .
Ei;ﬁede firJ; '5‘;1"H'r.' N q 5
Elevation : 3100 It. 29% 4518
Element : Mean Wind Speed 19 - 2§
25 - 32
3z - 39
39 - 47
47 +
W E
Start Date: Jan. 1, 2002 Sub-interval Windows
End Date: Dec. 31, 2008 Start End
{ of Days : 366 of 366 Date: Jan. 01D0ec, 3

Klawasi Alaska

Average Relative

{ obs:poss: 2777 of 2724
©Western Fegional Climate Center

Hour:

a0

23

57

Humidity

%

Max.

80
75
81
90
88
89
100
100
100
100
100
100

Min.

24
28
21
27
17
25
20
33
35

Precipitation

in
Total
0.00
0.00
0.00
0.00
0.27
1.15
3.73
3.23
1.93
0.00
0.00
0.00



Date
mm/yyyy
01/2008
02/2008
03/2008
04/2008
05/2008
06/2008
07/2008
08/2008
09/2008
10/2008
11/2008
12/2008

Bering Glacier Alaska

Mean Mean

Average Relative

Solar : : Maximum Average Air
Radiation Wind .qu Wind Gust Temperature Ave Fuel Temp
Speed | Direction
ly mph Deg mph Deg F Deg F
Total Ave. Ave. Max. Ave. | Max. | Min. |Ave. |Max. |Min. | Ave.
826.1 5 258 189 54 140 -12 m m m 86
1398 11 250 191 29 46 -3 m m m 82
4409 9 27 199 35 107 8 m m m 80
5928 7 35 194 36 57 13 m m m 81
8013 8 38 192 44 63 32 m m m 79
6597 5 31 189 46 63 32 m m m 83
6075 5 27 192 55 140 35 m m m 87
4832 4 40 179 48 63 32 m m m 92
2353 8 161 194 47 60 29 47 | 68 | 26 96
1641 7 151 192 38 55 12 37 | 59 9 92
712.5 7 151 189 34 44 17 32 | 43 7 90
555 5 139 181 25 41 -6 23 | 39 -2 87
Station : Bering Glacier Alaska MPH
Latitude : 60° 07" 07" W N ||:|| 1,3 -4
Longitude : 143° 17' 00" W 4-8
Elevation : 75 £t. iz 428
Element : Mean Wind Speed, 19 - 25
28 - 32
32 -39
39 - 47
47 +
W E
Start Date: Jan. 1, 2002 Sub-interval Windows
End Date: Dec. 31, 2002 Start End
{# of Days : 366 of 366 Date: Jan. 010ec. 3
{ chsiposs: 2761 of 2724 S Hour: L8] 23
& Western Fegional Climate Center
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Humidity

%

Max.

99
98
99
98
97
98
97
100
100
100
100
100

Min.

24
27
22
25
35
51
49
58
57
45
46
45

Precipitation

6.74
5.98
4.95
13.06
7.59
20.42
18.87
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Appendix D: Worldwide significant climate

anomalies and events 2008 (NOAA 2009)

“North-Hemisphere-Snaw CoverExtent
Largest January snow.cover extent on récord.

March 2008 had the second least snow.cover extent;
~behind 1990,

U.S.A
Heavy rain and flooding
across the Midwest it June.
A % The warst floods sunce

u.s.
2008 was one of the top/10 1953,
years for torado-related U.S.A
fatalities since reliable  Third worst fire season,
records began in 1953, behind 2006 and 2007.

Hurricane Norbert (Oct) | f Persistent drought across
Max winds - 220 km/hr. S - ESlarT anc
Most powerful 2008 East Pacific - Southeastem U.S.
hurricane. The first October
hurricane to make landfall on
the Baja Peninsula since 1968,

AlBSKE m——
Second highest winter tEGﬁFMS} snowfall”
in the past 3 decades inBethal. Nome
had its second snowiest season, behind the
1994-1925 season

Canada

began 70 years-ago.

P

Hurricgne
Paloma {Nov)
Max winds - 230 km/hr. =
Secand strongest November
Atlantic hurricane/on —

Hawaii

Heavy rain and flooding

(Faeb). Hilo set a new daily record

on February 2 when 278 mm (11 inches)
of rain fell in 24 hours.

- —
East Pacific Hurricane Season Tropical Storm Alma (May)

Near average activity: Meaix winds - 105 km/hr.
17 storms, 7 hurricanes. The farthest east tropical storm

to have formed in the eastem f o Eeuador

Heavy rain and \l\

Toronto had its third snowest UK.
winter since snow measurement records

Tropigal Storm Fay (Aug)
Max winds - 100 km/hr,

Thefirst storm in recorded
history to strike Florida

Hurricane Gustav (Aug)
Max winds - 240 km/hr.
Woerst storm 16 hit Cuba in 5 decades.
341 km/hr wind gusts were registered in

Paso Real San Biego, the highest in Cuba’s history.

ENSO Pacific Ocean since 1970. [, @7 _Haavy rain and flooding
Moderate La Nifia conditions transitioned into nettral phase L/ [Feb). Floods were the worst
in June, in the couniry's history.
. Brazil
Y Heavy rain and flooding
! \gov) affected 1.5 million
Bolivia

ople and resulted in
fatalities. This was the region’s

Arctic Sea lce
Second lowest extent on record in September, s

behind September 2007« " Eurasi

: y ¢ R Severe
United Kingddm : /o/ ~5_ FefngsStandinavia attrbute
2008 oreal summer ranked st parts of Norway, Sweden, Howeve
as one of the top 10 wettast summers f Finland experienced their warmest  extent d

since records began in 1914 for the winter ever recorded.

Ay UzBekistan

W g JanUary-eoldwave. Uzbekistan
. y r} Earel experienced its lowest temper:
Hurricane Bertha (Jul) L Powerful starms mh wind

in 40'years. ¢
ax winds - 205 km/hr. ¢ ~—gusts Up to.160 kmifhr affected A ‘;:3“\-\
The longest-lived July Atlantic g b northern Europe (Maf)—* g
e ‘EastRegion =

tropical storm on record
e {ispain & Portugat
s heaviest snowfall in

(17 days). -,
Hurricane Omar (Oct) Sb rsuffered its worst drought

( ‘in mare than é\decade F‘ortuga\ J decade during January

Max winds - 205 km/hr. ts worst erughl winter since whwle snow fell for the first time'in |i
First hurricane to strike the Leeward 191? remory i Baghdad, Iraq: About 50
Islands f:.m lhe wes::m([);m?g : i People died a'kg Uve?‘:‘lﬁ,m ey
i urricane lke (Sep Noﬂﬁérn Africa perished due tothe cold weather: P|
Max winds - 230 kmj/hr-  Heauy rain and fleoding of Turkey experienced their coldest

Third most destructive U.S. Iandfalllng
hurricane after Katrina (2005) and
Andrew (1992). -

{Sep-Nov) affected January nights in.nearly 5 decades

Algeria and Morocco. Extreme
precipitation in Mgrocco affacted
tens of thousands of people and
caused severe infrastructure
damages. These were the worst
fivads in a century-for Algeria.

Atlantic Hurricane Season Southeastern Afriga
Above average activity: Flooding in January-

16 storms, & hurricanes. Mozambique, Zimbabwe,
2008 was the first year in which a major  “-and Malawi were affected.
hurricane existed in every month from These were the worst floods
July through November. ever recorded in Zimbabwe.

Tropiedl Cyclone Nargi
Max winds - 215 km/hr.

The'most devastating cycld
Asia since 1991, Nargis ca)
natural disaster ever in Bur

North Indian Oc|
Above average ac|
7 storms, 1 cyclones

agriculture. Some areas
experienced their worst
drought in aver 50 years.

worst drnqu{ in5
decades.

=
A T

and Events in 2008

i worst weather tragedy in histo
2::225 ;J:;-:;y \ ';W_ e \ _.»’g ’ " Global Troplcal Tropical Cyclone Ivan (Fel
25,000 pecple. | | 2 0L Goopa Jropica Max winds - 215 km/hr.
J O e ! N ) yclone Activity i One of the strongest cyclones ¢
Significant A+ sasnd e
Chile ﬁ. g;fg#g?é drought (Jan-Sep) 42 hurmcanes/ftyphoons/cyclones.
C I i ate Q n O a I ie S gﬁmgaﬁtd‘h:?uthem significantly affected 20 ‘major’ hurricanestyphoonsi/cycones.

Average global temperature 8th warmest on record.
Increase in global temperature approximately 0.5°C since 1880.

Antarctic Ozone hole - 27.2 million km? at its peak in
mid-September. Fifth largest on record since satellite
records began in 1979. Exceeded the 2007 hole.




Temperature Anomalies Jan-Dec 2008

(with respect to a 1961-1990 base period)
National Climatic Data Center/NESDIS/NOAA
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Precipitation Anomalies Jan-Dec 2008

(with respect to a 1961-1990 base period)
National Climatic Data Center/NESDIS/NOAA
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2008 Surface Temperature Anomaly (' C)

Ema.
3.5 2.5 -1.5 -1 -06 0.2 02 06 1 1.5 25 3.5

0.6 Global Land-Ocean Tem perature Anomaly (" C)

04— Annual Mean .
) S-year Mean 2008
+0.44
04— uncertalnky
1880 1900 1920 1940 1960 1980 2000

Graphs and figure courtesy of NASA Earth Observatory
http://earthobservatory.nasa.gov/IOTD/view.php?id=36699
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